Biochemical and pathological characterization of Lrrk2.
Mutations in leucine-rich repeat kinase 2 (LRRK2) recently have been identified as the most common genetic cause of late-onset sporadic and familial Parkinson's disease (PD). The studies herein explore the biological and pathological properties of Lrrk2. Genetic analysis was performed to identify autopsied patients with the most common Lrrk2 mutation (G2019S). Using an antibody specific to Lrrk2, the biochemical and immunocytochemical distribution of Lrrk2 was assessed. Three patients with the G2019S Lrrk2 mutation were identified. Two patients demonstrated classic PD with Lewy bodies, although concurrent pathological changes consistent with Alzheimer's disease were also present in one of these individuals. The third patient was characterized by parkinsonism without Lewy bodies but demonstrated dystrophic neurites in the substantia nigra intensely stained for Lrrk2. Lrrk2 accumulations were unique to this patient and Lrrk2 was not detected in other types of pathological inclusions. Biochemical analysis showed that Lrrk2 is predominantly a soluble approximately 250 kDa cytoplasmic protein expressed throughout the brain but also in many other organs. The reasons for the selective predisposition of patients with mutations in LRRK2 to develop parkinsonism remains unclear, but Lrrk2 mutations may prime select neuronal populations to cellular insults that can lead to aberrant protein aggregation.